Stabilized Fiber-Optic Distribution of Reference Frequency 


This system includes subsystems that provide 
short- and tong-term stabilization. 
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A ProqiMney-StandanJ Slgnai Is nrsmlTttd over a long tibar-opiK link au^namod «4rn 
aqulpmanl al both ards tfial stablHzas iria outpulfraqiiancy and pTiasa to a high dagraa. 


tgro ^isia i c e ocftcal naa ‘t sn ' fe - 

^cfi ooKs in iha l emo te tacS^, and egtip- 


hetos to ersLfe short-tam statiry hi the 


rofc f D rc c sQTi^i of bw rdse and l*^|hy sia- 
bfeed i±B3e and hodusncy (1 00 Mhe} frcrn 
an atomic fiaqisnoy stancfeard to a remote 
taciity at a cfetance uo to tore d Idbrnetoa. 
The l ofacinio si^iai b transmiiied to the 
remote siabn as amoUtude mcdiMon of 
an vfacni carrier signa prooagang h an 
cpiba fber. The stabizabon schama Imcb- 
ireritedh the system is litancbd oetkxia- 
ly to suppress ohase and frequency 
fhictuetbns caused by visrations and 
expaisicn and contraction of the optical 
fiber and other components in cfunal and 
seesona heaihg and Gooiig cydee. 

The system (see figure) <»(TiC(lses aarer- 
a siissvsterns, the main one bebg (1) o 
hyctogen-rraser or fnes-lon-trap freqjen- 
cystarbati n an anvtrerrnentaly cont^^ 
iccm hi a signai-ofcceesing center (SPC). 
(2) a stabilized i^ber-ootlc cfstiibutbn 
assembly (SFOCb^. {3) a comoensetad 
sapphie cedbior fCSQ hi an envhormen- 
taiy contrcled room In the raTHOte facfiy (4) 
thenrehy stabilized distribution amctfsrs 
and cebing from the erMTcnment a lly con- 
ticted rocm to and usere. and peifcr- 
mance-rreastjlng aqiibment. Two of theee 
stissystems. considered as separate anti- 
tee. were the aubpcts of crier 7^ 
Btei^ aitietes: The SFCDA was i J es oited 
b “hrproved Subizatlon of Detey In an 
Cptksdflter (NFO-1»S3}.\tol, 21, hto.2 
febroary 199^. oage 4a: and ‘AJtemalKre 
for Statization of Delay hi an Optba Rear' 
(NPO-1907S). Vol. 21. No. 2 feboiary 
1997). c^e 8e. The CSO was descitied 
hi 'Temberature-Comoanaated Sapphire 
Mbrowave Resonator* (NPO-19414). 
\bl. 20. No.3^aroh 1 996). 1 4a. 

Tb recaplUae: The SPCCA nckjdss ihe 
tiaismiaer n whbh the output of the fre- 
qusnoy s t a ncteitl b tfied b mcdiiae the 
cptba dbtili utbn sfgna, the cptba tear 
iBad br bng^tetaice trararnieaoa a cern- 
pensaor rea (a wound, elsctilcaly control- 
Sbie fb^-eptb dsiay fne hi sertee with the 


rreni h the SPC fat meesuee the overel 
reuicHrb procagaten de^ of ihs l o f nenco 
s^rel and aijusts the temperatue cf the 
ccmpereatcr-reei to rreiilan the ovaid 
propagaibn <telay as neaV cunsta 'i as 
possibte. The CSO b a acpl 'we-d cto cti b - 
itg rrnoviBve reecnacr that eperaes b a 
'ViHspeihig-gaisr/ alectrcmagietb mode 
and leattiee a paamagiete-scin-luned 
des^ that oroA:^ temperatue compen- 
sabn for litiaf^ heouency sfabity 
The SRDOA and the CSO work ruiiison 
hi thee eiM cnm e n t a fy ccn tii ited rooms 1b 
saefy strlngat repurernents for stabiiy cf 
frec|jancy and ohase: Whla the SPCDA 
hsl(te to aisue bng-temi sebity the CSO 


system, the 1 00-Nf-tz s^nai is list rniitphsd 
b 1 GHz before acpfyvig It as mcditeticn to 
the optical cailer Ad the remote site, a biv- 
noise ICD-MHz vdage-controlsd oscHaor 
ACQ that B pat of the SFCDA cs phase- 
locked to the 1-QI-b ^nal to preseive 
cdnsrence with the hequsney standad. hi 
turn, the CSO a phase-locKed b the Gutbut 
of the VCO. The deaied-ip b then 
rraesued and cIstitMJted b end LBas. 

This wert was dons by Mafcalm 
C^hojn,fi±ertTpdl&.V\«^ G 
JofTtDIc*. aid Aten KH< cf 

CateefT k)f NASA's Jet Propulsion Lab- 
oratory, FcfiithantfmsOon. accessthe 
Tedrtsi Suppen Package (TSPi dee ett’ 
One St wwwjmMcti.comNPO-30490 


Delay/Doppler-Mapping GPS-Reflection Remote-Sensing System 


This system offers capabilities beyond those of prior 
GPS-reflection remote-sensing systems. 


A racSo receiver system thet features 
enhanced capablitles for remote sens- 
iig by use of reflected Gbba Poaitlonlng 
Sysi^ (GPS) signas has been devel- 


obod. This syaem was designed pri- 
marily for ocean atimetry, but can aso 
be used for scetterometiy aid bistetic 
synthetic-aperture radar imaging. 
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Moreover, it could readily be adapted to 
utilize navigalion-setefle systems other 
then the GPS, including the Russian 
Globa Navigetion Satellite System 
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